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$U_{\mathrm{j}}$ ’ $j$ $u_{ij}$ ,
$U_{i}=F(u_{i},u_{i\mathrm{z}},\ldots,u_{i\prime})1$ (1)
( $t$ ) ,
$U_{i}=\mathrm{j}\text{ }$ (2)
. $i$ $P_{j}$ , $S_{i}$ ,
$P_{i}>P_{k}$ $S_{k}>S_{i}$ $U_{i}\geqq U_{k}$ (3)
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$u_{ij}$ .
$i$ $\mathrm{N}$
( ) , $\mathrm{M}$
. j $Il_{j}$ . $j$
$N^{l}i$ $M$
$U_{i}= \sum_{j- \mathrm{k}}\sum_{1}\mathit{0}_{jjk(}\delta-ki)+\sum_{h- 1}bX(hhj)$ (4)
$1\leqq j\leqq N$ $u_{ij}=k1n_{\text{ }}a_{J^{k}}\delta_{J}k(i)$ (5)
















(TRADE-OFF) $i$ $U_{\ovalbox{\tt\small REJECT}}$ (4)




$\zeta^{9}=\sum_{<\text{ } _{}\iota j}F(UiP\iota-\backslash jUPj)’\underline{)}/\sum_{i_{<}j}(UiP_{l^{-U}}jPj)^{2}$ . $(9)$
$F_{\iota j}=1$ : $(P_{lj}- P)(Ui- U_{j})\leq 0$
$0$ : (10)
$P_{i}\neq P_{j}$ $U_{l}=U_{j}$





$(P_{lj}- P)(U_{i}-Uj)>0$ $.’.-^{}$ . $\ldots\cdot\backslash r_{\vee}.\cdot$ $-$
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$\{F_{j},=0\}$ . $\Gamma_{i}^{\prec=},1$ (9)
$(U_{ij}P_{l}-UP_{j})^{2}$ $\sigma^{\mathrm{e}}|2$ U[ $\mathrm{P}$
$\omega^{\mathrm{a}}=\sum_{i<j}F_{l}j(U_{i}Pj-Uj^{P_{l}})\sim/i<j\sum\{F_{i}j(U_{i}Pj-U_{j}P_{\iota})-+(1-Fij)(UiP\iota-UjP_{j)^{-}}\}$ (11)
. $E_{fj}$ $Y$ $F_{lj}$
$L$ ( $L=10^{5}$ )
$F_{\iota j}=[1+\exp\{L(P_{\mathrm{t}}- Pj)(Ui- U_{j})\}]^{-1}$ (12)
$\omega^{-}$’
1 $\mathrm{Q}$ qn\dotplus ,$\backslash$ $-7\triangleleft-||,$ . $.*-\vdash^{\backslash }\backslash 7(\Delta-\mathrm{L}-\mathrm{n}$ $2arrow*_{\backslash }+\mathrm{r}^{-},\text{ }\backslash *\mathrm{A}\mathfrak{f}\not\equiv\prime 1\not\in$
32
1 5 .
( ) 5 8
$\mathrm{P}=(\mathrm{p}\mathrm{l},\mathrm{p}2, \cdots,\mathrm{p}8)$ 15 .
$\mathrm{a}_{11}\geqq \mathrm{a}_{1}2$ , $\mathrm{a}_{21}\geqq \mathit{8}_{22}$ , $\mathrm{a}_{31}\geqq_{\partial_{324}},$$\partial\leqq 1\mathrm{a}42$ , $\mathrm{a}_{51}\leqq \mathrm{a}_{52}$ (13)
$\theta\angle$ 7
$(\mathrm{P}=(5,3,1,6,4,7,8,2))$
$\mathrm{a}_{42}=1_{\text{ }}$ $\mathrm{a}_{\text{ _{}k^{=}}}0$
$U_{A}=U_{D}=U_{F^{=}}U_{G^{=}}1$ ; $U_{i}=0$
$\theta 2_{=0}$





$\mathrm{a}_{11}=0.12\mathrm{o}\mathrm{s},\prime d_{4}2=0.9927$ , $\mathrm{a}_{Jk^{=}}0$
$\tilde{\xi}2$ $P$ $P_{\xi}$
$P_{\xi}=(5,1,1,5,\mathrm{s},7,7,\mathrm{s})$
$P$ $P_{\xi}$ $P_{\theta}$ \mbox{\boldmath $\omega$} 2
$P$ $P_{\omega}$ $P_{\xi}$
(i) $\mathrm{B}$ : $\min_{\mathrm{i}}U_{\mathrm{i}}=U_{B}$
(ii) $\mathrm{F}$ $\mathrm{A}_{\text{ }}\mathrm{E}$ : $U_{F}>U_{A},$ $U_{E}$
(iii) $U_{D}>U_{C}$ $arrowarrow L^{\gamma_{G}}>U_{H}$ , $U_{D}<U_{c}$ $arrowarrow U_{(_{J}^{-}}<U_{H}$
. 9 $P$ $(\mathrm{i}),(\mathrm{i}\mathrm{i}\mathrm{i})$ $P_{\cross}$
. 10, 11, 12, 13 $P$ (i) $P_{\xi^{\text{ }}}P_{\omega}$
. 15 $P$ (iii) $P_{\cross}$
. 14 $P$ (ii) $P_{\cross}$ .
5 $P_{\eta^{\text{ }}}P_{\theta^{\text{ }}}P_{\omega}$ $P_{\xi}$ $P_{\xi}$ A
$\mathrm{H}$ $\mathrm{C},$ $\mathrm{D},$ $\mathrm{F}$
8 A $\mathrm{D}$ $P_{\omega}$
13 $\mathrm{F}$ $\mathrm{G}$ $P_{\omega}$
1, 2, 3, 4, 6, 7, 9, 15
$P_{\theta^{\text{ }}}P_{\xi^{\text{ }}}P_{\omega}$ 11 $\xi 2\text{ }\omega^{2}$
. $P_{\eta}$ $P_{\theta}$













$v_{pj}$ $\sum$ $a_{jk} \delta_{jk}(i)+\sum$ $v_{ph}b_{h^{X}}h(i)$ (15)
$]-1$ $k_{-}1$ $h_{=}1$
$D$ $i$ $P_{f}(D^{)_{\text{ }}}j-j$
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$( \mathrm{i})\sum pP_{\iota}^{(p)}$ . $\delta_{jk}(i),x_{h}(i)$ (
1 ) $a_{ik},$ $\text{\’{o}}_{h}$
$\mathrm{a}_{ik}$ $\{\min_{k}\mathrm{a}_{i}k=0\}$ $x_{h}(i)$
(ii) $P_{\iota}^{(p)}$ $\delta_{jk}(i),Xh(i)$ (
1 ) $a_{jk}(p)\text{ }b_{h}(p)$
$a_{ik}(p)$ $\{\min_{k}a_{ik}=0(D)\}$
4 $\omega$ 2 $\partial_{ik}$ (p)
$b_{h}(p))$ ..
(iii) $v_{P\dot{J}}= \max_{kjj}ak^{(}/p)\max_{k^{a}k}$ $\text{ }v_{P^{h}}=b_{h}^{(p})/b_{h}$ .
(iv) (18) $v_{p.j}$






(vi) $\mathrm{a}_{ik},$ $b_{h}$ (i)
(!)
: $.(\mathrm{i})\sim(\mathrm{v}\vee)$
$\mathrm{a}_{\iota 1}=0.384,$ $a=021.202,$ $\mathrm{a}=031^{\cdot}486,$ $\mathrm{a}=420.759,$ $\partial_{52}=_{0.\mathrm{o}}10$ , $\mathrm{a}_{jk}=0$
–
$\omega\tau^{2_{=_{0}}}\cdot 0017$ $L$ $P$ $U_{\dot{I}}(L)$
$P_{U}$ 3








. MONANOVA $\eta$ , TRADE-OFF
























. $U_{i}$ $U_{h}$ , ( jk
. , $a_{jk}$ ( ) ,
$(\alpha_{jk}-c_{jk})$ , $(\alpha_{jk}+^{d_{jk}})$ , \alpha $(\alpha_{j-C}kjk$ ,
$\alpha_{jk}$ , ajk+djk) . , $V_{i}=U_{i-U_{i}}+1$
($v_{\iota 1}$ ,VZ2, 3) .
$V_{i}>0$ , . 2
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[ ] $\max\{\sum_{i=1}Si-\sum_{j,k}(Cjk+d_{jk})\}$ (20)
[ ] $R(\tilde{U}_{i},0)-R(\tilde{U}_{i_{+}}1,0)-s_{i}=\epsilon$ (21)
$R(U_{1},0)=n-1$ ; $R(U_{n},0)=0$ ; $a_{jk,Cjk,d_{jk}}\geq 0$ (22)
2 $v_{l}1$ i p , $\Sigma(C_{J^{k+}}d_{J}k)$
$j,k$
. , $\max P$ , min $\sum_{ik}(c_{i^{kk}}+d)j$ .
2 $s_{i}$ , LP .
$\{\mathrm{F}\mathrm{L}1\rangle$
[ ] $\max\{p-\sum_{i}S_{i}-\sum_{j,k}(c_{j}k+d_{jk})\}$ (23)
EU ] $v_{i1}-s_{i}=p;s_{i}\geq 0$ (24)
$R(\overline{U}_{1},0)=n-1$ ; $R(\tilde{U}_{n},0)=0$ ; $\alpha_{jk,Cj}k,d_{jk}\geq 0$ (25)






[ ] $\max\{p-\sum_{i}S_{i}-\sum_{jfi}(C_{j}k+d_{jk})-\epsilon_{u}-\mathcal{E}\iota\}$ (26)
[ ] (21), (22)
$1-\epsilon_{l}\leq R(\overline{U}_{i},0)-R(\tilde{U}0)i+1’\leq 1+\epsilon_{u}$ (27)
$(^{\mathrm{p}\mathrm{L}}2\}$
[ ] $\max\{p-\sum_{i}S_{i}-\sum_{jX}(Cjk+d_{j}k)-\epsilon u-\mathcal{E}\iota\}$ (28)
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[ ] (24), (25)






‘o $\mathrm{Y}=(a_{11},\mathit{3}_{12}, \theta_{21}, \%_{2},\mathit{3}_{31}, a_{32}, \theta_{4}1’\theta_{42},\mathit{3}_{51}, \theta_{52})$
, $a_{12}$, , $\mathrm{q}_{2},$ $a_{42},\mathit{8}_{52}=0$ ; $\theta_{11},$ $h_{1},$ $\mathrm{q}_{1},$ $a_{41},$ $\theta_{51}\geqq 0$
.
.
(1) 1\sim 4 .
(2) 5\sim 8 FR1 , . $\mathrm{F}\mathrm{R}1$
, , (21) $\epsilon$ 0.01
.
(3) 9 (i),(iii) , (2) .
(4) 10, 11, 12, 13 (i) ,
MONANOVA
. $U_{NLs}$ . .
FR1 $\{\epsilon^{=0.01}\}$
.
(5) 14 (ii) , (4) .
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